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(54) INK-JET HEAD DRMNG CIRCUIT 

C57)Abstract: 

PROBLEM TO BE SOLVED: To make an IC 
utilizable as a switch means by applying a driving 
signal changing with a voltjage of a Rpecific value 
or larger to one electrode of an electrostriction 
element, impressing a voltage of a specific value 
or larger to the other electrode, applying a 
voltage in a forward, rearward direction to a 
polarization direction by a potential difference, 
and expanding, comprcissing the electrostriction 
element. 

SOLUTION: A positive voltage not smallfir than 
OV output from a driving waveform generation 
circuit I I is input to input terminale of a plurality 
of transfer gate^CTG) 14 through a common line 
13. The other terminals of the TG 14 are 
connected to an electrostriction element 15. A 

driving waveform is controlled to be applied and not to be applied to the 
elticLrostriction element 15 by switching ON/OFF the TG (4. The other electrode 
of the electrostriction element 15 is a common electrode 16 connertRd tn 
electrodes of a plurality of the other cicctroatriotion elements. The common 
eiRctrode 16 is connected to a DC power source 12 outputting OV or more. When 
a potential of the driving wave forin is higher than a potential Vcom of the common 
electrode 16 of the cicctrostricion element 15, the voltage is applied in a forward 
direction to a polarization direction. When the potential of the common electrode 
is higher, the voltage is applied in a rearward to the polarization direction. As a 
result the electrostriction element 15 is expanHed or compressed- 
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Japan Patent Office is not responsible for any 
deunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink jet head drive circuit which the electrical potential difference 
impressed to an electrostriction component impresses to the forward direction and hard flow 
to the direction of polarization of an electrostriction component in the Inkjet head drive 
circuit which presses ink with an electrostriction component, can breathe out ink from a 
nozzle, and prints an alphabetic character and a graphic form in total. The ink jet head drive 
circuit characterized by giving the driving signal which changes to one electrode of an 
electrostriction component on the electrical potential difference beyond OV, impressing the 
electrical potential difference beyond OV also to another electrode, impressing an electrical 
potential difference to the forward direction and hard flow to the direction of polarization 
according to the potential difference of a mutual electrode, and making an electrostriction 
component expand and contract 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an Inkjet head drive circuit. 
[0002] 

[Description of the Prior Art] An ink jet head is explained briefly first. Drawing 5 is an 
example of the structure of an ink jet head. Diaphram 54 pasted up and the electrostriction 
component 15 has pasted up the whole surface of the pressure room 51 where it fills up with 
ink on the field opposite to a pressure room. As shown in drawing, when an electrostriction 
component impresses a drive wave and it is impressed in the direction of polarization like 
drawing 6 b, the volume of elongation and a pressure room is contracted in the direction 
where an electrostriction component is perpendicular to an electrode, and ink is breathed out. 
Moreover, it is shrunken when impressed by hard flow like drawing 6 c, and a pressure room 
is contracted and ink is poured in. 

[0003] Like [ in before ] drawing 7 , the regurgitation of ink and impregnation impress and 
lengthen a forward electrical potential difference for an electrostriction component, and are 
the regurgitation (a). And it is made OV, and ink is poured in when returning to the condition 
that the electrostriction component is not distorted (b). 

[0004] If you make it distorted also in the direction which impresses a negative electrical 
potential difference to an electrostriction component, and is shrunken by it like drawing 8 as 
compared with it, (b) and that much forward electrical potential difference can be made low. 
When a forward electrical potential difference is too large and it is going to extend an 
electrostriction component, diaphram could not finish being extended, constraint was 
received, and an ideal distortion could not be obtained, but, in a conventional case, there was 
loss over the ink regurgitation. Ink can be made to breathe out by impressing a negative 
electrical potential difference, making small the amount extended that much by shrinking an 
electrostriction component, and making small the amount of distortion fi-om OV, without 
receiving the constraint fi-om diaphram. The following data are the difference in the ink 
regurgitation property at the time of impressing the electrical potential difference same in 
positive/negative total to the conventional drive. It turns out that a regurgitation rate differs 
fi-om the diameter of a drop also on the same electrical potential difference. 
[0005] 
[Table 1] 
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[0006] Thus, since constraint of diaphram is not received rather than you make it distorted 
only towards being extended, since an electrostriction component is distorted in the both 
directions of elongation and shrinkage and diaphram runs by impressing an electrical 
potential difference to an electrostriction component to the forward direction and hard flow 
to the direction of polarization up and down, it can be made to breathe out efficiently. The 
drive circuit of the conventional ink jet head which realizes the drive of the electrostriction 
component mentioned above is shown in drawing 9 . One electrode of the electrostriction 
component 15 is connected to GND (OV), and the wave generating circuit 91 which 
generates a drive wave is connected to another electrode. A drive wave is displaced fi'om 
electropositive potential to electronegative potential to OV (GND), as shown in drawing 10 . 
Since the electrical potential difference of the forward direction is impressed to the direction 
of polarization and, as for the electrostriction component, the electrical potential difference of 
hard flow is impressed at the time of elongation and electronegative potential when a drive 
wave is electropositive potential, an electrostriction component is shrunken. For example, so 
is the circuit indicated by JP,56-1 13473,A. 

[0007] It consists of DA converter 21, an operational amplifier 22, and a transistor 23 like 
drawing 1 1 as a primary method, a drive wave is generated from a DA converter, the voltage 
of the wave generating circuit 91 is amplified by actual driver voltage with an operational 
amplifier, and current amplification is carried out by the emitter follower output of a 
transistor. 

[0008] Moreover, since components cost goes up by the primary method mentioned above, 
by it, a DA converter, an op amplifier, etc. can consider the circuit which carries out charge 
and discharge to a capacitor like drawing 12 as the second approach. A drive wave is formed 
in a capacitor 35 by the charge-and-discharge circuits 33 and 34, and current amplification is 
carried out with a transistor 23. However, since the signal which controls a charge-and- 
discharge circuit is inputted into 31 and 32 on CMOS or TTL level, a level-shifter 121 grade 
electrical-potential-difference converter is needed, and it leads to a cost rise. 
[0009] Since driver voltage just changes from negative whichever it makes it the second 
approach for a start, an electrical potential difference can be impressed to an electrostriction 
component to the direction of polarization at both right reverse. 
[0010] 

[Problem(s) to be Solved by the Invention] However, it is an electrostriction component, 
when controlling the impression to the electrostriction component of a drive wave, and im- 
impressing and printing an alphabetic character etc. using two or more electrostriction 
components like an on-demand type Inkjet head, although it is satisfactory in the 
conventional drive circuit mentioned above when an electrostriction component is an unit 
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since the condition of electronegative potential occurs [ a drive wave ]. A switching means 
impression of driver voltage and by which it does not impress is needed. As a switching 
means, when cost, a switching rate, etc. are taken into consideration, a solid state switch is 
desirable. For example, although constituting a switching means from TGI 4 like drawing 13 
is considered easily, considering cost, a mounting tooth space, etc., the configuration in IC 
(Integrated-Circuit) can be considered. Since IC is controlled by CPU or the gate array, it 
operates more than by OV fundamentally. However, since the condition of minus potential 
occurs [ a drive wave ], naturally a minus electrical potential difference is built also over the 
input terminal of IC, and there is a possibility that a high current may flow from an input 
terminal and IC may be destroyed. Now, in order that IC cannot be used but may use discrete 
part, it becomes a big cost rise. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the drive 
circuit of the Inkjet head of this invention gives the driving signal which changes to one 
electrode of an electrostriction component on the electrical potential difference beyond OV, 
and the electrical potential difference beyond OV is impressed also to another electrode, and 
according to the potential difference of a mutual electrode, to the direction of polarization, an 
electrical potential difference is impressed to the forward direction and hard flow, and it is 
characterized by making an electrostriction component expand and contract. 
[0012] Since a drive wave will be [ according to the drive circuit of the Inkjet head of this 
invention ] in the condition of electronegative potential to OV to the direction of polarization 
of an electrostriction component in [ neither of the forward direction and hard flow of] the 
case of electrical-potential-difference impression Being impressed by right reverse is 
realizable in the chive circuit of a cheap Inkjet head in the direction of polarization of an 
electrostriction component which can use IC for the switching means which controls the 
impression to an electrostriction component, and vm-impressing as usual, and the 
regurgitation effectiveness of ink goes up. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the drive circuit of the 
Inkjet head by this invention is explained based on a drawing. Drawing 1 is the circuit 
diagram showing the example of the drive circuit of the ink jet head by this invention. A 
drive wave is generated on the maximum printing frequency in the circuit which generates 
the drive wave impressed to a****** component. The output of a drive wave generating 
circuit is a common line. It lets it pass and connects with the input terminal of two or more 
TG14. It connects with the electrode of the electrostriction component 15, and another 
terminal of each TG14 is carrying out ON/OFF of TG, and controls the impression of a drive 
wave to an electrostriction component, and un-impressing. As for control of TG, 
synchronizing with data transfer clock 20b, serial printing data 20a is inputted into a shift 
register 1 8 on CMOS or TTL level. The printing data outputted from the shift register are 
inputted into a latch circuit 17, and are memorized by the latch circuit with the latch signal 
19. The output of a latch circuit is connected to the gate input of TGI 4, respectively. 
[0014] Another electrodes of an electrostriction component are the electrode of two or more 
of other electrostriction components, and the common electrode 16 connected. The common 
electrode 16 is connected to DC power supply 12 which outputs more than OV. The relation 
between the common electrode 16 and the potential of a drive wave has become like drawing 
4 , and to the potential Vcom of the common electrode of an electrostriction component, 
when the potential of a drive wave is high, (A) is impressed in the direction of polarization in 
the forward direction, and when the potential of a common electrode is higher, (B) is 
impressed to the direction of polarization, and hard flow. 

[0015] Since the output Vcom of the drive wave generating circuit 1 1 and DC power supply 
12 of the common electrode 16 is a forward electrical potential difference beyond OV, a 
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negative electrical potential difference is not inputted into TGI 4. Moreover, except that the 
DC power supply for common electrodes is needed, things, such as a minus electrical- 
potential-difference converter, do not need, and excessive cost does not start. 
[0016] Drawin g,! and drawdng 3 are the detail drawing of the 1st example of the wave 
generating circuit 1 1 of the circuit of drawing 1 , and the 2nd example. Although it is the 
same as the wave generating circuit 91 fundamentally shown in the conventional example, 
the places which are not using the negative electrical potential difference differ. 
[0017] Drawin g^ is the method which used the DA converter, a drive wave is outputted by 
DA converter 21 in the range of 0-5 v, and it is an op amphfier. The vohage is amplified by 
22 at a real drive wave. The Push-PuU emitter follower circuit 23 for ciurent amplification is 
connected to an output. A drive wave is displaced in the range of 0-Vh. 
[0018] Drawin g^ is a method using the capacitor aiming at a cost cut. It consists of a 
capacitor 35, charge-and-discharge circuits 33 and 34, and a current ampHfication transistor 
23. The charge and discharge of the capacitor are carried out in the range of 0-Vh. 
[0019] Fundamentally, to the direction of polarization of an electrostriction component, the 
drive circuit of this invention only adds the DC power supply for common electrodes to the 
drive circuit which realizes the drive approach that only the forward direction impresses an 
electrical potential difference, and to the direction of polarization, the drive of forward 
reverse both directions is attained and it makes the efficient ink regurgitation possible. 
[0020] 

[Effect of the Invention] Since according to the drive circuit of the Inkjet head of this 
invention in [ neither of the forward direction and hard flow of] the case of electrical- 
potential-difference impression a drive wave will be in the condition of electronegative 
potential to OV to the direction of polarization of an electrostriction component as described 
above Being impressed by right reverse is realizable in the drive circuit of a cheap ink jet 
head in the direction of polarization of an electrostriction component which can use IC for 
the switching means which controls the impression to an electrostriction component, and un- 
impressing as usual, and the regurgitation effectiveness of ink goes up. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the drive circuit of the Inkjet head which shows the example of this 
invention. 

[Drawing 2] It is the 1st example of the wave generating circuit of the drive circuit of the ink 
jet head which shows the example of this invention. 

[Drawing 3] It is the 2nd example of the wave generating circuit of the drive circuit of the ink 
jet head which shows the example of this invention. 

[Drawing 4] One example of a drive wave of the drive circuit of the Inkjet head which shows 
the example of this invention is shown. 

[Drawing 5] It is structxiral drawing of the conventional Inkjet head. 

[Dravying 6] The situation of the distortion when impressing an electrical potential difference 
to the forward direction and hard flow is shown to the direction of polarization of an 
electrostriction component. 

[Drawing 7] To the direction of polarization of an electrostriction component, only the 
forward direction impresses an electrical potential difference and the case where it pours in 
with the regurgitation of ink is shovra. 

[Drawing 8] To the direction of polarization of an electrostriction component, an electrical 
potential difference is impressed to the forward direction and hard flow, and the case where it 
pours in with the regurgitation of ink is shown. 

[Drawing 9] It is the drive circuit of the ink jet head which impresses an electrical potential 
difference to the forward direction and hard flow to the direction of polarization of the 
conventional electrostriction component. 

[Drawing 10] It is the drive wave of the drive circuit of the Inkjet head which impresses an 
electrical potential difference to the forward direction and hard flow to the direction of 
polarization of the conventional electrostriction component. 

[Drawing 11] It is the 1st example of the wave generating circuit of the drive circuit of the 
ink jet head which impresses an electrical potential difference to the forward direction and 
hard flow to the direction of polarization of the conventional electrostriction component. 
[Drawing 12] It is the 2nd example of the wave generating circuit of the drive circuit of the 
ink jet head which impresses an electrical potential difference to the forward direction and 
hard flow to the direction of polarization of the conventional electrostriction component. 
[Drawing 13] It is one example of the circuit which controls the drive of two or more 
electrostriction components in the drive circuit of the Inkjet head which impresses an 
electrical potential difference to the forward direction and hard flow to the direction of 
polarization of the conventional electrostriction component. 
[Description of Notations] 

11 Wave Generating Circuit of Drive Circuit of this Invention 

12 DC Power Supply for Common Electrodes 
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13 Drive Wave Common Line 

14 TG (Transfer Gate) 

15 Electrostriction Component 

16 Common Electrode 

17 Latch Circuit 

18 Shift Register 

19 Latch Signal 

20a Serial printing data 
20b Transfer clock 

21 DA Converter 

22 Op Amplifier 

23 Current Amplification Transistor 

24 Wave Generating Circuit Output Terminal 

3 1 Charge Circuit Input 

32 Discharge Circuit Input 

33 Charge Circuit 

34 Discharge Circuit 

35 Capacitor 

51 Pressure Room 

52 Ink 

53 Nozzle Plate 

54 Diaphram 

55 Electrode of Electrostriction Component 

56 Electrode of Electrostriction Component 

57 Pedestal 

91 Wave Generating Circuit of the Conventional Drive Circuit 
121 Level Shifter (Electrical-Potential-Difference Converter) 
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[Drawing 7] 





[Drawing 8] 
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[Drawing 12] 
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DRAWINGS 



[Drawing 2 ] 
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[Drawing 4] 
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[Drawing 3] 
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[Drawing 10] 
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[Drawing 11] 




[Drawing 6] 
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